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receiver  storage  req = 2 ∗ (V SD ∗ cumul  enc  rate)
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P§`£¥' ® ¤`§Ö Â '0¤'½~»¼ÁÌÍ PÃ»¼£ÎÃ»¼¢|¢p Ç '¤Î'DP§»¼½Ì}Á  ® 'È~¬¤'½£a»¼£'²-Ä£'h¢mÈvpL½~»¼7 Â 'D£ Ç ÁÌÍ PÃ»¼£bÒ	 Ç Ü§P7ÃÈv§£»¼¥'P¥?Ó
I 'À'a »¼'À`£'¢¼§¢¼»¼£`»|£0¦Ì}Á Ó~»¼£0h §P¥''»¼£'² igmp  leave  lat P§£¥ ® ¤p§<Ö Â ¤'½~»¼ÁÌ8Í PÃ»¼£-Ã»¼¢¼¢e Ç ¤ÄD'L§P»|½PÌ}Á  Ç '£'0P§»¼½»¦h£~	( ® Èa¤'½`£`»|£'²I£(¢SÈvPL½~»¼  Â '7£' Ç ÁÌ8ÍßPÃ»¼£bÒ
I 'P§¢¼»|P£`»¼£7'=Ì}Á  %hk»|¢¼¢P »¼£'P¥7'¤'½~»¼}ÁÌÍÉP»|`£bÒbÅÆ£h§Pt Ç ÏÞ(LÑbÁÌ8ÍPÃ»¼`£ Ç »¼¢|¢§~» Â `8(k»¼(Ò8 '»P§£¥§Pk'»¼²¢|»¼²a8¢|»¼(»|3»|`£ Â ='`ÃP`²P£'»|Æ£¥¢¼»|£² Ç »|D¢L`L¥I'¢|»§`=¤'¤'`§<'PPÓ}'²P£'»|»kh£²P¥ Ç »x0Ì}Á  ß²<h£~'¢h»| ® £'hI`Ã²<h£~'¢¼»|Æ`Ò
 '7»¼I¤p§B<  Â '»¢3P£§hÀ²`»|½P£È~0PÙa3»|`£×pÓ
igmp  ineff  ratio =
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(vlay  nb ∗ igmp  leave  lat)/V SD
» Â vlay  nb > 1
0
» Â vlay  nb = 1
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igmp  leave  lat = 3
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received data / reception inefficiency
amount of data with a 2 Mbps single layer video
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» Â l = 0
2l−1b0
» Â l ≥ 1
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Rx(t = i ∗ t0) = data  received  on  base  layer +
∑
l∈{active  upper  layers}


















2l−1(i + 1 − 2l)
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rx  ineff =
nb of received pkts
nb of usefull pkts
= 1 +
nb of extra pkts
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Rx(i)
rx  ineff
≥ enc  rate ∗ i ∗ t0
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V SDmin ≈ 63 ∗ t0 = 15.75
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» Â l = 0
(Cl − Cl−1)b0
» Â l ≥ 1













20 ∗ pkt  sz ∗ TSD
2lb0
)






20 ∗ pkt  sz
= Cl ∗ constant
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Rx(t = i ∗ t0) = data  received  on  base  layer +
∑
l∈{active  upper  layers}







l: l>0 and Cl<i+1










(Cl − Cl−1) ∗ (i + 1 − Cl)
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Rx(t = i ∗ t0) =
(
i +






(C + 1) ∗ 20 ∗ pkt  sz
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Rx(t = i ∗ t0, C = 2) =
i(i + 2)b20
























received data / reception inefficiency
amount of data with a 2 Mbps single layer video
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Cl ∗ b0 ∗ epoch
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Rx(t = i ∗ epoch) =
(Ci − 1)b0 ∗ epoch
C − 1
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RLC: received data / reception inefficiency
WEBRC: received data / reception inefficiency
amount of data with a 2 Mbps single layer video
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max. loss burst duration
14648
min time to recv all video data
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restart with layer 0
progressive speed−up
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√
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enc  rate∗V SD
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Ó
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√
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Rx(t)
rx  ineff
≈ c ∗ Ct
Ç '7§À»(§£Ã£`LÒ=0§`(¤h»|£² Ç »|CLÙ`p3»¼£ ± Ó
Ci ∗ b0 ∗ epoch
(C − 1) ∗ rx  ineff
= c ∗ Ci
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c =
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Rx(t1) + Rx(t2)
rx  ineff
≥ enc  rate ∗ V SD`PÓ
c ∗ (4/3)t1 + c ∗ (4/3)t2 ≥ enc  rate ∗ V SDÁ Â P¤'¢¼`§»¼£'² t2 h£¥	~<§»¼£'² tloss Ó
tloss ≤
ln(
enc  rate∗3t1V SD−c∗22t1
c ) − 2 ∗ t1 ∗ ln(3/2) + V SD ∗ ln(3/4)
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ln( 2∗cenc  rate∗V SD )
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2 ∗ ln( cenc  rate∗V SD ) ∗ ln(3/2) − (V SD ∗ (ln(3/4)) − 2 ∗ ln(2)) ∗ (ln(3/4))
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sends a constant 8.2Mbps UDP flow to Host D
In experiment "Limited bandwidth":
receives UDP flow from Host B
In experiment "Limited bandwidth":
Host D
Video client
100Mbps Hub 10Mbps Hub
Bottleneck
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